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Middlepark, W. Va. Natural gas explosion ............-+. 209 costs. By C. H. Richards ........ 542 vated Ry. four-track, truss bridge.*653 
New Philadelphia, New York City, Accidents in, October, Red Rock tunnel: Spokane, Wash., Monroe St. concrete 
Pabst Brewing Co............... 2 1907, "OS and ‘OD ......0-eeese eres 6957 Methods and cost of working ....... 543 RIGNNNG..  < s3s0: . #242 
Rusk, Texas 2.0... ee eee cece eee ees e Oxygen tank burst, Columbus, Ind... 735 Tunnel driving record .............. 261 Bridge guards (See Guard rails). 
SAMMI wee ccccces Powder mill explosions: Arches: Bridge joints, Expansion, Linda Vista 
Bridges : : pe errr etree 209 Concrete, Spokane, Wash., Monroe St. “241 bridge, Pasadena, Cal.. .......... *53% 
Buffalo, Dynamiting ........... ree- 419 Du Pont Powder Co. ....-.+.++++++- 563 Concrete, taken down, Germany ..... Bridges : 
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pe Mag : yaa Boe) esd datssae oo baie = Cay Needeadnwanh ines bor Masonry volume in groined-arch vault- : sions. By H. R. Talcott ....*546, @77 
Metuchen, N. J. ccccccecscccccccces ‘ mye, Ni J. cc ccc ces cccecce Kees 313 ing, Formula. By C. B. Buerger; 3arrow River, Ireland. Deep cylinder 
IG, “Es ceascterdcvncaecase 85 Wilmington, Del. ...-..eeeeeeeeeee 183 Edward Godfrey . Ae Sage: 387, nd 470 pier foundations. By A. S. Biggart. 8 
EE, EU a hick ead Cake wirhee ee 8&5 Power station, Winmiped .cccccccccses 710 Reinforced-conc rete, Sitter bridge, Blackfriars, London, Widening of. By 
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Philadelphia .......... 107, 131, 159, 711 Chicago, Burlington & Quincy 315 Axion. Hiedttieabed cacti steak: By vana, Cuba. By S. E. Fitch...... *44 
St. Petersburg ...--- 0. sees seen ees 130 Chicago, Kalamazoo & Saginaw ..... 107 ree Be yy | pneiieperep lips ary 602 Curious bridge of cantilever and sus- 
Canal accidents.59, 108, 131, 173, *562, 674 py inary Ph bene Me St. Paul..... oo pension combination in British 
Dams: Chicago & Northwestern ............- 36 Columbia. By W. D. Holt.... .... 
Bluewater, Black Rock, N. M. one > age age a9 —* erty 291 B. Delaware River, Hopatcong cut-off, 
387 Cin., Cleve., Chic. & St. Louis no! ae Hiiskasten 3 ; - D., L. & W. R. R., concrete...... *713 
: . a = anver & Ri [RON ieee, 07. 209 acteria in air of drains and sewers, . & ° , 
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Zuni, N. M. ...........303, 360, 387, *597 ih ga te ES ieed eh ataate at ae Baldwin Locomotive Co., Incorporation... 17 yy S 10F .+.- SH 
re om con” 7 } ¥ ; Sante P wasasedeue 419 a 2 
Pate =A vane An _ MEE PR TR 711 on & Santa Fe ~ Ball expansion stud rivet.............. *728 Ace a of — (See Guard rails). , 
yynamite explosions : 997 Houst a at Gamid Ganteel ... 52.5.3. 477 Baltimore, Proposed municipal members Undewot ¥ Wind ...---oeeers sees ees 59 
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St. Ss, Mo. ee, Meee ne ses Se he ewes snes es 107 the whole. By G. L. Schuyler.*439, 523 iene pripbeiets : 
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Wilkes-Barre & Hazleton .......... 313 Argentine excursion .......+.+++++ 263 Tinker, Bebaewe wy oe ae lene om a River. By J. E. Schwitzer .......° S24 
Wilmington, Del 27 British submarine sunk ..........+- 107 at dP Linda Vista, Pasadena, Cal.. onme 
7" ested See Sere See ree me Nisions AER tinued dead loads. Experiments by I 1 New Thame i Recap St “hear hn tale 
Electrocution of section hand ....... 59 Co SIONS ..+--eee ee cess peeeeees 568 Rg a pea tien £216 uondon, New ames River bridges.... 625 
Explosions : “Colorado’”’ Steam pipe burst ....... So4 , Longest simple span in world, Eliza- 
gen ates s <a “ee ached 501 (See also Reinforced concrete.) h “ 
Blasting powder ......cscccccees at 711 “Hestia” wreckec wereceeeececeeee cs OUI Bell used by President Taft at opening Serie Gee ee ee 545 
Coal bunkers of ‘North Carolina” 85 Lake freight steamers ........--- 85, = of. Giminoms tamme? ..<... -. occcees #444 Masonry arch bridges of the world with 
Fireworks factory .....++.++++++... 337 PE nid gp EELS Sees hay «Belt conveyors for handling stamp mill u ee oar 4 ft. span ome hes en tascam 4, 28 
Nitroglycerine ...--..+eeeeeeees 657, 735 Nic olas Castania” wrecked ....... 3 hoi Sana a ace is agtTE Pages *474 oving bridge span overland, Marietta, = 
Oxy-acetylene welding apparatus.... 689 Russian “Dragon” .........seeceees S 09 0 Raat tig BEELER OLS Soi Ww 523 
Photographic films, Pittsburg ...... - 365 St. Croix burned .........-eeeeeeees 594 Belts : Nashville, Tenn., Sparkman St. By H. 
Waterproofing compound .......... 501 Tug ‘“Nezinscot” sunk ........-++. 209 Steel bands for power transmission. WE AGO oh vi a ccdawcieinceaee *570, 588 
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Kalamazoo Mich. Sata ovensn neers Accounting of water transportation lines, QUATTY «2.0.66 eee ee ee teers *426, 427 Philadelphia : 
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New York tenements Aerial navigation: ee » ites TIDS co evcccnvccedectedcceccededens *674 
Orphanage at Lynchburg, Va. ..... 501 Accident to French balloon ......... 264 Blast turnaces, Gary, Ind.............. *162 Walnut Lane, Temperature record on 
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Tunnel at Lynchburg, Va. ........- 235 tion 642 Boilers : 5 suspension combination, in British 
5 48 9 M1. *315. 322 5 Boiler manufacturers’ convention ..... 230 is 3 , Ty t *1¢ 
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Gasoline explosion ...........+.+- 159, 568 Rheims contest .........-eeeceee eee 2 (See also Locomotives.) Raising a railway bridge by wree king 
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Cherry, Ill.........-46- 563, 583, 594, 625° American Institute of Architects, Duties _. Mass. By L. W. Peck.......-..-- 152 Waterford, N. Y. Old timber bridge 
FRANCE ..cccce sees secceccecsuccccs 130 of citizenship .........-.+-ee:- 126, 149 3ridge and culvert, Difference between. 618 destroyed by fire. By Oscar Has- 
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Brill car design contests..... oor ee 449, Car ventilation systems for street cars Concrete: (Continued.) Dams: (Continued.) 
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Buildings : Brill design contests.............. 449, 719 Concrete blocks, Fire effects............. 160 Disinfection of dairy premises and em- Elec 

Accidents (See Accidents.) Dump car of Duluth, Missabe & North- _  Concrete-covered steel structure of Bos- Ployees after scarlet fever, Fairfield Elec 
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Reinforced concrete. By W. A. Hoyt. Electric cars: Concrete forms, Pressure of concrete on, | eS rer 108, 106 Elec 

#212 New Haven road, for 11,000-volt serv- _ Apparatus used to determine. By Disposal service for excavated material Elev 

Boiler-making plant, Herne, St. Louis, TCO voreeeeeeceeesenee setteeeeeees 391 ae ee i aere *288 and rubbish, Chicago................ 55 4 zs 
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Concrete-molded house .............. 467 Freight, Difficulties of operating large 287 Belt conveyors for sand and gravel....*216 Dock director at Philadelphia........... 707 Ac 
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Settlement of old pile foundations. Cast-iron test bars, Report on........ ae 687 Condensers : dredging work. By H. L. Wigmore. 233 Pre 

501, 531, 595, 645 Castings, Permanent iron mold and its Bimetallic tubes. By E. K. Davis..... #246 Hydraulic dredge, 20-in. on New York 
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and 8S. DeM. Gage ....... 308, 309, 312 
Disinfection with hypochlorite of lime. 
Experiments at Warren, R. I. By 
ee Oe eo sadeas naa oenenerames 357 
Indianapolis, Preliminary chemical 
treatment as aid to slow sand filtra- 
them. By HL. TR. JeeGem 2 isc. cecccse *144 
Iron and lime process of treating water. 
i Gp SE dencadenenaaeedues 46 
Lynn, Mass., ‘“‘Latest novelty in water 
DEL, Gee esceusecnnas.. dentmed 255 
McKeesport, Pa., Water softening and 
filtration experience. By A. G. 
EE nos ot enccdacnde aennnnee 431 
Minneapolis, Experimental plant ‘recom- 
DIE 54206 adeaceckd. +anenmenee 132 
Wee, Re We oinicccacecnateons 308 
Settling basins, Cost of clearing water 
in. Cost of reservoirs. St. Louis, 
Mo. By S. B. Russell ......... , 471 


State eatd of Health's aid in design- 
ing sewage plants, New Jersey seat 
PERIGEE 6 bac nerccadecesanes 

Water rates, Oakland, Cal., Litigation. . 

(See also Water meters.) 

Water softening at McKeeesport, Pa..... 
Water storage, London 


Water Storage Commission of Maine.... 

Water supply: 

Artesian, Conservation of. By F. G. 
CORR bc onwetkesenes sé. sanentataume 

Coshocton, Ohio, Infiltration well. By 
A. WU i 5vnc tne deasercase nd 


Interference of wells and pollution of 


water-bearing strata. By ‘ F 

Clapp, Buckner speed......... *483, 677 
Long Island City, Damage suit........ 392 
Minnesota farm water supplies ....... 554 
Purity, Queer ideas of 2... cccscccces 736 
Springfield, Mass. Shortage of water 


caused by ice crystals in gate cham- 
ber of reservoir. By E. E. —_— 


SERS otc ctiusinticn £6640n6nanl 676, 684 
State control of public supplies. By 
POU AO onc cavectecdsaaens 383, 416 
Staten Island, Can it get water from 
eg ere Soy il 
Underground, Experiments by Reclama- 
tion Service in West ............ 10 
Water tanks: 
Conical roofs of steel tanks ......... 732 
Pulling down, Vermilion, S. D. By A. 
Di. POG a icas csindtinedivadivns *54 
Steel, 9,000,000-gal., Calcutta ......... *259 
Water-wheel, Largest .........ccceceses 359 


Water-works: 

Knoxville, Tenn., Municipal ownership. 

New York City: 
Board of Water Supply dinner ...... 
Croton Commission, Injunction, Pat- 
tersonm reservoir ........cccccecenes 
Tunnel under city for distribution of 
Cattell) SUgGEP occ cvevcwcecnsedese 
Philadelphia, Proposed lease to Muni- 


cipal Improvement Co. By J. C. 
TFramtwine, Fe, csc cccocessavenececs 
San Francisco, Prospect for municipal 
GWMOTERED ccccccidsececse eesidecc 
Vicksburg, Miss., Breakdown of pump- 
See CGREIOD. «6 6c cS tnces sc cescnedeee au 


Water-works appraisements in Missouri 
and Kansas. By 


tunnel 
Waterways: 
Bond issue opposed by President Taft. 
European, Report by Lindley of Royal 
Commmisniom. ...scccccieces faa a: 
Influence of, on railways in Great Brit- 
ain and India. By G. R. Jebb...411, 
Lakes-to-the-Gulf : 


Present and prospective commerce 
from St. Louis to Guif. Appendix 
to Report of Board of Engineers. 


Report of Board of Engineers, Reso- 
lutions of New Orleans convention. 
Restoration of traffic on inland water- 


ways; facts versus theories ..... 

Ww — National, and the farm. By on 
eee TT ee TT ee 6, 

Weatern Railroad Association. By G. 8S. 
PRUNE. iswicwiaccdesses ehSe ened 
Wharf, Light reinforced- regen Mad- | 
ras, India ..... ap eakeegs die eb bes 


Wire: 
Amount used by telephone and tele- 


graph companies .......-ssccccsce 2 


Hard-drawn copper wire specifications. 

Wireless telegraphy : 
Station of Marconi Co. at Glace Bay. 
228, 


Stations along Birtish coasts .......... 
Transmission 4,720 miles ............ 
Wisconsin Public Utilities rfl 
Rate decisions. By C. R. Woodruff. 

Y. 
Yacht “Carnegie,” non-magnetic........ 


392 
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Cc. S. Burns ...... 115 
Waterproofing a shaft of Chicago water 
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A, 
Abutments : 
Bridge, Spokane, Wash............... 243 
D., L. & W. bridge, Hopatcong cut-off.. 715 
Shoshone Dam, near Cody, Wyo...... 630 
Sitter bridge, Switzerland............. 135 
Accidents : 
Beam failures, Typical ...........0¢. 171 
Bridge, Waterford, N. Y., Burned.... 105 


Column, Reinforced-concrete, tested to 

REE Re TRE ee See er ee 302 
Dam failures: 

ee ee, SBE bon ond enw one 393, 395 
er 72, 74, oo 
Zuni, Mexico, Partial failure. ...597, 6v1 

Fac ail building collapse due to dry 
LES OEE eee 620, 621 
Floods, Monterrey, Mex.......... 7315, 316 


Lock collision, Poe Lock, Sault Ste. 
oS 562 
Power-house wrecked, Fergus Falls, 
EE ane eee 393, 395 
Stand-pipe, Wrought-iron, Collapse, 
White Plains, _ a PRR e ee i 473 
Alaska-Yukon-Pacific Exhibition. ~ 2 
Arches: 
Assopos viaduct, Greece........... 479, 481 
Concrete, Sitter bridge, Switzerland... 

. 33, 136 
Concrete bridge, Spokane, Wash. .241, 243 
Concreting arch ribs, 42d St. bridge, 

POE. a.0'sns sn briney pRenies Swe 674 
D., L. & W. bridge, Hopatcong cut-off. 
713, 718 
Groined, Formula for volume of ma- 

PEPER ec niinnbsonnese ccsanes by crenes’ 387 
Molasses Junction, D., L. & W. R. R.. 347 
Roadway, D., L. & W. cut-off......... 348 
Steel, Illustrator’s idea of............ 646 
Stone, Wiesen, Switzerland........ 293, 297 
Walnut Lane Bridge, Philadelphia, Ef- 

fect of temperatures .............. 376 
co er rr ee 380, 381 
Auger for coal prospecting.......... 687, 688 
Bars: B. 

Lacing, Connecticns of.......sccescees 615 

Steel, Machine for bending............ 215 
Beams: 

Distributing, Sitter concrete arch, Swit- 

NS ES Re ee RS 136 

Manufacturing, plant buildings, Argo, 

Dre cL Wes kwh ehic eres ch oe Se Gp mp0 +e 215 
Part sometimes stronger than whole. 439 
Reinforced-concrete : 

Continuous, Moments under uniform 

DE Cn cea waleeckne stars on 344, 345 

For supporting drift racks across 

Per ar ee - 148 

Tests at Swarthmore College.. =< 
Supporting church dome ... 240 
Tests of standard and wide- flange a 

WORN 54-65 bn eat cate hunenn 168, 171, 645 


Yellow-pine, Test under long-time load. 217 
Bell, Golden, Used at opening of Gunni- 


RE EE ccc aakncansnckuewrnesege 444 
Belt, V-shaped, Steel and rawhide, for 
power transmission ........... 116, 117 
Bins. (See Storage bins.) 
Blast, Large, Morena Dam, Cal........ 723 


Boiler-making plant, Construction and 
| RS arr 678, 686 
Bricklaying, Methods for rapid work.152, 15: 

Bridge floors. (See Floors.) 

Bridge guards, Railway............. 270, 2 

Bridges : 
Arch, Steel, Illustrator's idea of...... 646 
Cantilever, Sunderland, England...... 8 

Compression members, New River 

Bridge, Glen Lyn, Va............. 
Concrete, Spokane, Wash......... 241, 243 
Concrete arch, Sitter River, a. : 
33, 156 

Concreting arch ribs, 42d St. bridge, 
ee eee uses 
D., L. & W. R. R., 


Double-deck swing, Bristol, = 
187, 189 
Drawbridge, Vertical lift, Haslar, Eng. 277 
England, Difficult bridge work......8, 10 
Eyebars, Bridge built of, Havana, Cuba 44 
Flat-slab, Carrying street railway, St. 
RE bru ara oe ais $n oemh WS dee AA wie bho 694 
Four- oo truss, with solid floor, Chi- 
CN nu ea kks eee ve ber resis es one 303, 656 
Glen toa. Va., Virginian Ry.......29, 3% 
Havana, Cuba, Bridge built of eyebars. 44 
Indian-built, British Columbia........ 19 
ERMC RIE PRILWATS. «0occanssceresscs 382 





Kanawha & Michigan Ry., Point Pleas- 
| ae, Pr 5, 269 
Linda Vista, Pasadena, Cal........2 535, 537 


Manhattan Bridge, New York City.401, 407 

Nashville, Tenn., Broadway bridge.570, 576 

Ore handling, Indiana Steel Co., Gary, 
Ind 


Railway, Guard rails and deck con- 
MID 3 Suaxic.oecudekaseeen sv owe, Rit 
San Luisito, Monterrey, Mex.......... 315 
Sitter concrete arch, Switzerland. .133, 136 
Small, D., L. & W. cut-off .......% 347, 349 
Suspension, Highway, across Culebra 


Cut, Panama Canal ... 59, 663 
Swing, Double-deck, Bristol, “England i 
, 2a 

Walnut Lane, Philadelphia, Effect of 
ey ECE ETT CORRES 376 


Waterford, N. Y., Destroyed by fire... 105 
Widening, Blackfriars Bridge, London, 
DAG caw ks Dav h bbe en's ss5eb.0esas 9. 10 


Wiesen, Switzerland, Stone arch. ..298, 297 
(See also Viaducts.) 
Buckets : 
Concrete depositing, with controllable 
OEE ety PEE TET Ee 258 
Grab, Single-rope, with automatic 
Gump, Suck .....scsvesccecses 101, 102 
Buildings : 


Alaska-Yukon-Pacific Exhibition.....1, 2 


Boiler-making plant, Heine Safety 
Boiler Co., St. Louis.......... 678, 679 

Church with reinforced-concrete frame 
and dome, Los Angeles......... 237, 240 


Corn Products Refining Co., Argo, Ill. 


Factory, collapse due to dry rot. .620, 621 
Open-hearth furnace piants, Indiana 
test Go, SIAR, TORS ks 55.0 vcances 164 
Rensselaer Polytechnic Institute, Rus- 
sell Sage Building ..............-. 
Bulletin board, Hinged-leaf, for draft- 
INY TOOM ...-.cccvccsccseace 
Bulletin cards, Methods of indexing. . jue er 


Cc. 


Cables, Manhattan Bridge, Stress-strain 
POE CG: ictacckandaceoue 403, 405 
Cableways : 
Lidgerwocd, on Panama Canal... .565, 568 
Wetterhorn, Switzerland........... 87, 89 
Caissons : 
Blackfriars Bridge, London, Eng...... 9 
Method of computing stresses in steel. 35 
Pneumatic, B. & O. R. R. bridge, 
Havre-de-Grace, Md. .......... 546, 547 
Reinforced-concrete : 
Breakwaters, piers and revetments. 


, 
Underpinning a leaning chimney.... 11 
Torpedo-testing station, Toulon, France 
36, 37 
Canal spillway with concentrated crest 
length, Keno Canal, Oregon....278, 279 
Canals: 
Chicago Drainage... ..........- 91, 93, 7102 
Keno, Klamath Project, Spillway..278, 279 
Panama: 


Channel cross-sections at various 

SE  daxiwabinedvobds ch6ee beeeeees 
CNEIEE kiiwrns.censeece é% 
Se NEE (+ dc eS5K46 ccc esenne 565, 
DOs io vk tne anche coe 


Progress in excavation 
Car barn, Concrete, built with viene «| 


molded members .............. 649, 651 
Car trucks. (See Trucks.) 
Car ventilating systems............. 691, 693 
Cars: 
Aerial passenger tramway, Mt. Ulia, 
I een 89 
Cobtewars: Wetterhorn incline...... 88, 89 


Concrete handling, Sterling dam, Ill.. 139 
Dump, Electric, for Woodford quarry 
haulage system, Gary, Ill. ....422, 423 


Electric, Equipment of direct-current 
DE 2665.00 bn se eeandin ae aesane anes s 488 
Gasoline motor-car for Third Ave. Ry., 
PT EE Biko ou ce ks ess mes kennnes 642 
Cast-iron, Effect of superheated steam on 
» 102 
Cement shaker-sieve, Mechanical ..... 728 
Center walks in place of roadway and 
sidewalks, Venice, Cal............ 605 
Channeling machine, Duplex, for rock 
IE hac: ba bie caee 6 mss oe ce siete 544 
Charter plans, Boston. Sirsa ewe waewteu 353 
Chimneys: 
Leaning, Underpinning with concrete 
RTE TORT ir OT Te TTT eee 11 
Wrecking, Purdue University power 
DURRE > 010s ceabncepnebaGe nds ove 195 
Chords, Tension and compression, Tem- 
porary, for bridge erection........ 31 
Circuit breaker for 110,000-volt lines. . 
» 105 
Column testing machine, Olsen........ 186 
Columns: 
Flat-slab bridge, St. Paul............ 694 
Steel, Strength tests, Watertown Ar- 
RE ENG cc ca eaneacenmenom 232, 233 
Tests of plain and reinforced- concrete 
COPE 0.2 .ne Seine sndsensenwee 300, 303 
Concrete, Compressed- air transmission 
NE oo non ct dec eaunes bes 570 
Concrete mixer, Traveling, Cornwall.... 148 
Concrete mixing bridge, Shoshone Dam, 
ct ee rrr ry 632 
Concrete mixing plant, Argo, Ill....... 216 
Condensers : 
PEE Alsen dae PA baw newb eso ba be es bees 483 
Westinghouse- Leblanc. i e-oraiile Dualaeratote 205, 206 
Condenser tubes, Corrosion of........... 246 


Conduit, Hydraulic, 8-mile high-head... 147 
Conveyors, Belt, for handling stamp 

ee eee Tree: 474, 475 
Cooling towers. (See Towers.) 


Culverts: 
Concrete, D., L. & W. cut-off...... 347, 349 
EUSSOES 20 BON i cc ecits ck sw ce rsccsns 308 

D. 

Dams: 
Assuan, Egypt, Heightening...... 339, 3438 
Butterfly, Chicago Drainage Canal.... 93 
Chicago Drainage Canal, Lockport ex- 

SN a n'ss ebb as 6 rakes baabame ae 93 


Crib section of Sterling dam, Ill. .142, 143 
Emergency, Design for, Panama = 


a § 
Fergus Falls, Minn., Failure...... 393, 395 
Movable, Emergency, Design for, Pan- 
SE THRE BR kG ocd bein ca seewund 96, 97 
Needle: 
Pleasanton Reclamation Project, Cal- 
NG tC i aul ekaok ON ~eine's 123 
Poiree, for closing opening for future 
lock, Sterling dam, IIl............ 141 
Necaxa, Mexico, Failure. es ha 
Shoshone, Wyoming............... 627, 632 
Spillway, Gatun, Panama......... 336, 440 
Stability of various types......... 120, 122 
Sterling, Ill., Rock River dam.....138, 144 
Zuni, Mexico, Partial failure...... 597, 601 
Derricks, Portable, in railway use. .498, 499 
Diagrams: 
Beams: 
Continuous, Moment and rongtion 
CUPVES cccccccccccccccccccesccs 03, 344 


Standard and wide-flange, Tests. 768 169 


Yellow-pine, Deflection under long- 


CE BOE ccc tcncises, Gr senoee 217 
Brickwork, Performance and_ cost 

GEES a wn 6000.00.00 2008s 6600 60be see 153 
Centrifugal pump unit, Five-stage, Re- 

I Pere ror rrr eer 389 


Coagulation plant, Typical run, Indian- 


UNE, WONIOEE, COD se cic sk Swed sceseees 145 
Columns: 
Plain and reinforced-concrete, Tests. 
301, 303 
Strength tests, Watertown Arsenal, 
MM 45. Swat hnaschixeccaerueas s 233 
Concrete, Time-strength curves under 


various temperatures ............. 183 
Concrete forms, Pressure-time curves. 288 
Dredgings, Performance of centrifugal 

pump in repumping, San Pedro, Cal. 245 
Gas producer, Double-zone, Efficiency 


with Pittsburg run-of-mine coal. 15 


Gun-iron and cast-iron, Effect of super- 


heated steam on............... 701, 702 


Heat dissipation obtained in tests of 


natural-draft cooling tower........ i 


Heat entropy .... 
Induction motor, “‘Three- -phase, 
Northern locomotive, Performance 


GROVES sicccswsdcsee “serdeticedsscs-Oee 
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Diagrams: (Continued.) 
—- Bridge, New York, Stresses, 
ee eee ee Nr Te eee rere 403, 407 
Peat. gr Ekenburg process, Rela- 
tion between pressure and water ex- 
pelled for various temperatures.. 114 
Pitot tube in reservoir, Rating curves. 175 
Pumping units, Diesel engine, Perform- 
ance curves, Divi Island, Madras, 
SUR 50's pecan nea cocales 578 
Rainfall, Monterrey, 
floods of August, 1909 
Sand and gravel, Density and draining 
capacity of various mixtures...... 335 
Sewage distribution, Effect of various 
nozzle spacing and pressure, etc.. 
513, 517 


i ERECTOR ee oe 430 
Steam problems, Solution of...... 224, 7226 
Stream flow, Effect of roughness of bea 
WE: tec nvesads sédimesaades werd 20, 721 
Superheated steam, Specific heat at 
OORNIAUE PTODPUTO 5 ccccscesiccccaes 
Temperature record on Walnut Lane 
Bridge, Philadelphia ............. 376 


Temperatures of cooling air entering 
cooling towers possible with various 
vacuums and different condenser ef- 


PRS £6.55 dewedwvacndeecoedes 
Temperatures and relative humidities, 
PAL, Hs. 92k. cvias prada cepminnn 
Tests of members subjected to combined 
NIE 6 5s.6, ies Dadiee alcn meee ee 256, 257 
Timbers, Water-soaked, Crushing tests. 
23 
Tool steels, Carbon and high-speed, 
Comparative POSES wcccccces ooene 
Transformer losses and prices, “small 
central power stations ......... -- 323 
Turbines, Efficency tests..........286, 287 
Typhoid fever mortality in some New 
OT MNO oc eteled os neneees 
Water-pipe, Relation ‘of ‘depth to ‘tem- 
PRED, oa ckcstaa cameos 
Water-works pumping station expenses, 
gt Eee “ea pae ° 
Direction marks for pancntoney ‘adawet 380, 381 
DONG, SRO. Mes VOR 6.055455 hse eaeeenemia’s 456 
Dome, Reinforced-concrete, “Los Angeles 
GNM ote ke a ce conte 237, 240 
Door, Rolling, Removable, at boiler-mak- 
ing plant tt tere ees e eens eee eens 
Dredge, Oyster, ‘ ‘J. Van Wyne.’’...118, 119 
tie pump, “Relay,” for harbor 
work, San Pedro, Cal..... ssucecekn Gee 
Drills: 
Hammer, applied to rock excavation in 
sewer construction ........... 276 


Locomotive rock drills for deep holes. 610 
Dry-dock, Pearl Harbor, Hawaii... .636, 638 
Dynamometer, Hydraulic, for testing tur- 

bine speed-reduction gear ..... 725, 727 


Earthwork, Method of applying shrink- 
BS cca cia tnaiscemsnemens ate Sen chim 10d 

Electric transmission, Overhead construc- 

tion, Great Northern Ry., Cascade 


Tunnel o06 e6.eeee 
Elevator, Traveling, for depositing ‘con- 
crete in pier forms...... rer - 139 
Engines: 
Blowing, driven by gas engines using 
DIREC TEPMROS GAB... 6 kcccs ces cnncc 
Vertical single-action, with Lebianc 
pump-condenser unit ........... 
Excavation for building a made by 
GONE «6 ssc. cnand.o viandeuds asap nema 
a Scraper- bucket, ‘tor trench 
eeu PPT he: | | 
Extensometer, Mirror, "Kirsch. 619 
Eyebars, Buckling of, in highway bridge, 
Havana, Cuba. ....... i re 
F. 


Falsework for railway truss bridge, Chi- 


NN Sr sgt ics Ks kes anasaeeneeene eee 656 
Feed- water. heater, with steam ‘separator 
re ee err mr 
Feed-water heating systems for locomo- 
co EE OU ay ere oe 606, 
Filters, Sewage: 
Aerating and flushing system for per- 
Cblating Miters..2esccssesss .196, 198 
Brockton, Mass., Use of manure spread- 
ers for sludge disposal......... 251 
Percolating, Construction with grid 
BUR a aldaes see sas sade biventsee kar 197 


Filters, Water: 
Cincinnati, O., Method of cleaning.... 698 
Sand cleaning apparatus, Nichols..... 359 
(See also Water purification.) 
Flange, Cast-iron, for subaqueous con- 
tinuous reinforced-concrete pipe.... 95 
Flood protection. (See River improve- 


ment. 
Flooring, Sand and tar base for........ 550 
Floors: 
Bridge: 
Cel'ular concrete ......... baweewaes 654 
Spokane, Wash. ...........e.esee0s Sarg 


cums concrete, Elevated railway 
truss bridge ........ sadwewewaes ae 
Gatun spillway, Panama Canal. covcee OOF 

Percolating sewage filters, False floors. 
196, 197 


Shipping piers, San Francisco.......52, be 


Viaduct, Takoma Park, Md........... 
Forms: 
Concrete, Apparatus for determining 
| eee seses aan 
Shipping piers, San Francisco.. 52 


Sluiceway piers, Sterling dam, tl. «-. 140 
Foundations : 

Material underlying, Gatun locks...... 62 
Pier, pile and footing, Elevated rail- 
way Gfune UFiGe. . ccccccccccas 
Furnaces, Rotary, for continuous heat- 

ing of small metal parts.......... 545 


a. 


Garbage reduction plant, Vincennes, Ind. 43 
Gas producer, Bituminous, Westinghouse 


double-zone ........... yer ee -13, 15 


Gates: 

eso san: for Puget Sound dry-dock No. 9 
en PS eee Pe PLS fe 
Assuan Dam, Egypt ........seeeeee 
Panama Canal ........sceeseees - 308 


Gates: (Continued.) 
Shoshone Dam, Wyoming, Operating 
mechanism of central outlet tunnel 
BE (vivian Rcadt he anaacicutnwacnee 629 
Generator set for gasoline motor car... 642 
Girders: 
Jacking, Temporary, for bridge erection 32 
Lethbridge viaduct, Alberta........... 327 
» Railway viaduct, Point Pleasant — 268 
Riveted, Shallow, Extreme case. 


Supporting church rr 240 
Gold output of Tramsvaal.............. 76 
H. 

NG GE is shad ececseucaniedecauedbawe 459 

Heater, Feed- _water, “with steam a 4 
GEMMMEED cctv dauiradaceaueudes men 285 
Hinges: 

Assopos viaduct, Greece.............. 481 
Lock gates, Panama Canal........... 304 
I. 

Iron: 
Effect of superheated steam on....701, 702 
Rolling of special sections............ 372 
Irrigation, Divi Island, Madras, India. 
577, 578 
J. 
Joints : 
Eccentric riveted, Computation of..... 204 


Expansion : 
Linda Vista bridge, Pasadena, Cal.. 537 
7 


Takoma Park viaduct............... 
Locomotive pile driver, Universal joint. 540 
L. 
eS ee ee er ee 466 


Leveling apparatus for use in sewer... 475 
Lock-gates. (See Gates.) 
Locks : 


Gatun, Panama...... ......61, 64, 565, 567 
Pedro Miguel, Panama, Excavation.... 638 
Poe, Sault Ste. Marie, Mich., damaged 
by collision ....... 
Locomotive trucks. (See Trucks.) 
Locomotives, Electric: 
Direct-current, Pennsylvania R. R.503, 505 
Freight, N. Y., N. H. & H. R. R..... 373 
Seebach-Wettingen line, Swiss and 
German locomotives ...........510, 511 
Three-phase : 


Great Northern Ry...............4. 557 
Simplon tunnel line......... ecnws ons 110 
M. 


Machines: 
For bending steel bars for concrete re- 


SPP OMIIORE, «6 oc cevievievad seacacens 215 
For coating broken stone with tar, 
I cc nnckchsue) Kcncuebie 719 
Portable, for making asphaltic concrete 
paving material ............... 433, 434 
Manhole cover (Sewer) and dirt box, 
Combined ventilated ........ 234 
Manufacturing plant, Corn Products “Re- 
fining Co. ....... inane newer ..212, 216 
Maps: 
California, Area covered by Foote’s 
Basin irrigation scheme....... 647 
Canadian Pacific Ry., Lethbridge, 
Alta., to MacLeod 324 
Chicago Drainage Canal and Sanitary 
District ..... Ae jxaws 91 


Dominican Republic, “Location of heavy 
rainfall and flood damages, Novem- _ 


a Serer 709 
Kansas River, ‘hear Kansas City, Flood 
protection projects........... seaeeoe 2 
Lethbridge viaduct, Alberta...... 325 
Los Angeles, Cal., Enlarged and “oda- 
ee rr ee 320 
Madeira-Mamoré Ry., Brazil ann nenees 452 


Monterrey, Mex., Area swept by flood. 316 

New York City,’ Schemes for distribu- 
tion of Catskill water-supply...... 652 

Shoshone — —_ piece’ near on’ 


‘Tunnel os 
Sydney, N. s. W., Facilities “for cross- 

ing har (2 EES LORE cocnes Ee 
Topographical, in stadia survey.. 428 
Watershed of Santa Catarina River, 

near Monterrey, Mex. ............. 316 
Zuni Dam and vicinity, Black Rock, 


A EA ee Pre eee ne 98 
Meter, ” Venturi, Divi Island pumping 
plant, Madras, BREE. 360 eccasavese 577 
i i er errr 3 
Motor, Induction, for driving roll trains 
in rail mill, Indiana Steel Co., 
eer eee 165 
Motor conteetbon, Automatic pressure- 
regulated, Cutler- FEGMAMNOP .cccccse 35 
Motors, Direct-current, for Pennsylvania 
WRUDMAUERE .'s 5 cs. o.coasascccc.es acces 505 
Mule-back transportation of sectionalized 
mining machinery ............ 181, 182 
N. 
Nozzles: 

Oil and air, for tarless oil-gas preteew 640 
Sewage discharging akamedegnre 513, 517 
oO. 

Office system, Civil engineer’s...... 377 

Oil filtering plant, at rolling milis "of 
Indiana Steel Co., Gary, Ind. 476 
Oil-gas producer, Tarless..........- "640, 2 
Ore unloaders, Indiana Stee! Co., Gary, 
MM. Set reen cewienes atcek baeg ae -. 161 
r. 
Pavement: 
Asphaltic-concrete, Portable machines 
for making ......... * «+. 433, 434 
Oiled macadam, Riverside, Cal yrerrer 413 
Petrolithic, Unsatisfactory experience, 
El Pas¢ and Los Angeles.......... 317 


Vitrified brick, Construction of....586, 587 
Peat, Experimental apparatus for drying, 
Ekenburg ... 
Peat pulp, Mature, “before and after dry- 
ING .wcceces sPestodegerecause - 1218 
Percenter level, “Harrison hacvegakoecas 2500 
Piers: 
Channel, Broadway bridge, Nashville, 
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, , . ** + . = be ee ee eee eee en ennne 7 Maes seed he oem be é re . : pie y 
pump, Seattle, Wash. .........-+++. 128 concrete, Paducah, KY. ....+..0+.+. 207 PILES. foundation, aoa ag, bean = > Seattle, ees pod 
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ade somes, Sete, Weak. .2-..--:- 2s vit. rick, Boston, ene Smadar 33 mooring, Albany, N. Y. ....... {me theo be eK SC 181 
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Seattle, Wash.» ...s--+-cccc3: 95 Waders, reinforced-concrete, New York, curved: Portland, “Ore. ---.1 1° 108 “eck Ee 
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ity, Fe Se oun gcugsenses 207, 225 Seatt! coed : SR 
straight, Nay N. ¥. “715, 49, . of tunnel in solid rock, Kingston, N. Y. 148 ol. - and .o drain, Seattle, he oan agg or a hr 128, 
straight. armored concrete, Seattle, of tunnel in earth, Kingston, N. Y.. 148 Wash. ..... 128 “A lin gg | 
We. aeceasdnsaawaes ‘ 128 *Lining reservoirs, Seattle, Wash. ..... 57 setting, Portland, Ore. ARR SY: 148 — ae roof, erecting, New York, 
straigiet, comerete, Albani Ni 63 LUMBER, Albuquerque, N. Mex. ....... 58 sewer, Bayonne, N. J. ......-.-..---- ee See shesee ontatesneseuns dans 
“Seattle, Wash... y, i Clear Lake, lowa ........sscecesee 15 EN TE Sahn cernidanaiarcasas 13 Sa ea, ea i. ag Ma aac 
ntemet aA a cee. 128 M Po sain dusaidadebaeanen ston, 4, 
ames aa aie ait ke HAE Momeni Sento aah. aR gaan, We Seis Waah <5. 498 drewsng, coheret“Aunaay. "0." 
» N. oe : oom, in place, Boston, Mass. ........ 
DRAINS, __byarant, ok den Gentle ie i ee wee. ee = = Grouting, New York, N. * 163, a macadam, placing, rEg gr ee : 
... « pera eiae 300+ + 8>*° 4 in foundations, Seattle, Wash. ..... 181 lockibar, Seattle, Wash............. 128 ae Bs ossawnpnakatng fvwenyiies 224, 
‘ln Beatin Weak aT in place, Sunnyside, Wash. ...... .. 96 straight, Portland, Ore. .......-.-.-- 198 TA 
ae, et es new, Seattle, Wash. .........++++ 128, 225 _terra-cotta, Newberry, N.C. ......... an Gok sees 
at, pipe trench, Seattle, old, Seattle, Wash. ..........+. 225 Wernersville, Pa. '.....,:.......00. *- “aie 
SA IE TE saved ek ; . r Lake, Iowa .......... 
a. laying, Sunnyside, Wash ....... 96 oe ee SY Wns 6 ee 138, 2 = — —— N.Y. ++ 163 septic, and filters, Newberry, N.C. .. 
peer ae yy lg -< 163 sawed, in needles, Albany, N. Y. ." Pe Louisville, = stone = = Tees, flanged, Wheeling, W. Va......... 
’ 1 boa" 225 sawed, oak, in gate locks, etc., Albany. 0s New York, N. Y. ..........207, 224, 225 yn oqnatust. New York, N.Y.163 
res. |), . 4 eee Serre i, laid, Al b aaes ess, New York, N. ¥....... 
LING, bolt holes, in rock, Albany, 4, sawed, yellow pine Uticay No ¥."-... 181 Haid, Atpang, No Yossvesseesseeee HA Tile, bait, Werneravilie, Ba <.see---u- 
mk mee tt sc 214 alve box, Seattle, Wash. ......... 128 vitrified sewer, Albuquerque, N. Me TIMBER, Wheeli 
= such oF Somme, meee York - white oak, in meter sills, etc., Albany, pai Gene Lame, lowa can nebredinanns % ~— ms New York, ©. seco: 
1 7, 224 BS nenseacuwack! 46cna sees saan’ OS Oo} See ae es 148 and lumber, not in tunnel, New Y 
DRIVEWAYS, Albany, N. ¥......15, 49, 68 Machinery, Utica, N. Y. -...--...++-0. 181 fg Ey gy hg On i eaadiee et taannenae<: ee 
concrete, Paducah, Ky. ..... 207 vit, tile, in place, Auburn, N. ¥ 15 deck, Wheeling, W 
eevececoe — —- N. Y. ....15, 49, 68 w.-i., Albany, N. Y. » N. Y. cece eat } piling enberse, th ? tasprenmeac 
4 ngston, SS ee Sens ace eee , « be wee ereseeeeeeee , , . © @eeercece 
Elbows, flanged, Wheeling, W. Va. .... 82 Newberry, N. ©. ‘.....cccccseus ee and fittings, w.-1, New York, N. ¥. 163  {D tunnel, hemporary, New York. Noy: 
EMBANKMENT, Albany, N. ¥. .......- Seatle, Wash. .-.....+s.c+seres er, 2 pOOd stave, crecsoted, Seattle, Wash.. 181! tunnel, temporary, New York, N; ¥- 
te 6, 31, 32, 68, 138, 214 brick, Albuquerque, N. Mex .........- 58 Pian a See Se oe. Be se sene - 214 k _, 
\Ibuquerque, N. Mex ...... ee eeeeee 58 concrete, Albuquerque, N. Mex. ...... 58 Pockets, ar a City, TEx. oe ce sevens = Se te ak dee a ee 
Utica, N. Y. ...-- eee eeceees eeeeee 181 Wernersville, Pa. .......2+-eeeeeeee 129 PUDDLE, ae te 38 orem Albeng, Be Bere 
BECAVATION. s GEG, ccccccrccccecs 148 frames and covers, Wernersville, Pa. 129 a ale sate niga aa vnce Se ibe ie thee 
vd N, and refilling, earth, reconstructed, Seattle, Wash. ........ 181 PUMPING, vest Sa SS eet epee 181 FE ee See, B.S... 0< ees 00es 
tei Me W.. ncvasdeccscodicese 20M removing, Newberry, N. C. ......+. 7 New York, N. Y. ........... : WHO We WG So ccsadiucncecccs 
and refilling, rock, Kingston, N. ¥. .. 148 special, Albany, N. Y. ...-..+eeeeeees 15 ce ee ae York, N. Y. .. 224 TOP SOIL, removal, New York, N. Y 
- - ee, Louisville, Ky. .... 129 Seattle, Wash. ........ iuceukadents 181 RAILING, guard, ~~. em. N. Y. 198 163, '207, 224, : 
arth, any, N. Y. «..... ees eeeee | steps, Wernersville, Pa, ..........0+: 129 lattice, sm 26, 31 replacing, Portland, Ore. ....... 
pe 6, 31, 32, 68, 138, 214 standard, Canyon City, Tex. ........ 181 Utica, er shadhaadpanannticadie : 181 Trees, Albany, N.Y. ..--....0..00000. 
Auburn, N.Y. sevcsesteesesereess 15 wooden, Seattle, Wash. ...........--- 18t pipes Albany. NL. 6 gr THenching and backéill, ibang; WN. ¥!."2 
Bayonne, N. iatisuherteceiabads 57 MASONRY, brick, New. York, N -. 207 w.-i. pipe, Albany, N. Y. ........ "214 TRESTLE, etc., creosoted, pile, G 
Lae. Ky. 9 brick, in shafts and tunnels, Tee Redressing, slopes, Seattle, Wash. ..... 57 ton, Tex. ...........- wagctemenpsa 
New York, N- Wel Ma. Wis sasecvaseensanssnans 224 Reducers, Albany, N. Y. .......-.. 15 uncreosoted pile, Gaiveston, ‘Tex... ... 
Portland, Ore. brick, in tunnel, New York, N. Y.. 163 REFILLING, Seattle, Wash. ’ 57 TRIMMING, in shafts and tunnels, New 
Utica, N.Y. brick, not in tunnel, New York, N. ¥. 224 and embanking, New York, N. Y. ..... a. ee ae 
, concrete, ngaton, Me cds adawes cons — et oe a i voc ee Yak a ‘ 
eneiee” we ash. SPRUE SRE SE AAS ES 4 New York, N. Y. ...-.---+-eee: 198, 207 gravel, Louisville, Ky. bese ving Mace ; io in tunnels in rock, New York, N. Y.. 
earth, in tunnel, aes te ee ae 188 —* around steel pipes, New York, om etaonite hu etal, — a? Y. 225 TUNNELS, Portland, Ore. .......... : a 
—_ — WORE,  ccccccccess ove eae concrete, excess, ‘New York, N. YY... 224 ‘ ' 6. ail as. 138 in a ee Ne wernaceanaes 
ex - P : drain, oe Wash. .... 128 concrete for aqueduct, New York, N. Y. 225 Utica, N. Y. .....+.. : : : 181 in ~~ io eee 
si mg cauee Ceesteccens m4 ana fer pleben verse cham- of lining fe tor te ‘el pipes, New ‘tee m woe, Mingetem WM: We oc cscscecec 
4 ‘i Ee eee rs, etc., New Yor We. cwawas . 225 Ye cccccccccccccccccccs 
Pd —_ LS . 77, 163, ae 207, 225 concrete, in shafts, New York, N. ¥. 224 steel, Portland, Ore. ........-..-.-. re “Ge hee ta RE sateen 
— week nada imsiwesents 96 concrete, in tunnel, New York, N. Y. - Wernersville, Pa. . 129 Ne ee 
rock, extra, Seattle, Wash. .. = . 205 : bee Tem ee... = Po pte a gg J kdeeeendings a VALVES, Canyon City, CORES apna nckep 
rock, in shafts, New York, N. ¥.... 224 dry rubble, New York, N ¥. ....163, 207 Sener wn an © 
n tunnel, New York, N. Y.... 1683 old, —— Albany, N. Y. ......- 6 Reservoir siphons, New York, N. Y... 224 gate Wermersvile, ¥. ar Sansneeites 
old, a Se a ee 
— Range em Magy 7 Auburn, x. Y. 1. 3B gy eg NvY. ee ae seme rt RESURFACING * ip bere peti 163 Bo . ~ % ca Weeden We 
A , Albany, w+-- 214 rubble, ew tow York. 1. ¥.... - » Newberry, N. C. . 
FENCES. and guard Sait “aaetin, hic hg) pues nae Be ie RIPRAP. Alvent, te N. Y. .... 168 gate, double bell, Seattle, Wash. ..... 
wire ne ten MY ..-163, 225. rubble, dry, New York, N. Y......... 224 * "6, 31, 32) 68, 138, 214 — flange, Seattle, Wash. 
wane Alb ork, N.Y. eeresereee 163, 224 rubble, in mortar, New York, N. Y.. New York, N. Y. .....:++.+... 168, 224 : te, Siting tee gt 
FILLING any, N. Y. ..... 6, 31, 138, 214 163, 207, 224 Wheeling, W. Va. ............ * 32 en hed ee, ee, Wak... 
G, Wheeling, W. Va. ...... +. ... 32 METAL, in buffer beams, Albany, N. Y. at jetty, Galveston, Tex. ............ ee ee enn 
concrete, Seattle, Wash. .......... 57 i 6 31, 68, 214 grouted, Albany, N 1 Ree eators agen Fa a ag ~~~ “gray, ieee 
patone, Albany, N.Y. 0. /.su.sr+» 214 im guard gates, Albany, St, GS 314 =i place, Galveston, Tex. ............ 81 Fellef ps +P ans OT Sade 
eee sers has Wernersville Pa, .. 129 in lock gates, Albany, N. Ny. Xe 31, 68, 214 RODS, and shackles, including nuts, aan ° —_ WON Sa diasnevccuaas 
le ge c.-i., —e City, Tex.... 181 in lock valves, Albany, N. Y..6, 31, 68, 214 Seattle, Wash. .......... 128 — gate, ernersville, Pa. ....... 
FLAMGIIG gneter, ew York, N. Y..163, 207 in sluice gate, Albany, Wiasacedam reinforcing, Wheeling, W. Va. ....... 32 e gate, Wernersville, Pa. ....... 
per egg es York, N. Y. ...ceeeeee 198 reinforcing, Albany, N. shackle, Seattle, Wash. ........... : 225 WALKS, bri A 
relaying, ee ee 214 rib, Wernersville, Pa. steel, reinforcing, Auburn, N. Y. .... Rag 7 ge al ana 
Flanges, companion, Wheeling, W. Va. 32 MBETAL-WORK. New ¥ K 7 Rubbia a (ag n, wees 15 concrete, Portland, Ore. .......... 
FLUSH-TANKS, Clear Lake, lowa ..... 15 w Yor Y....224, 225 , dry, for masonry and paving, Seattle, Waal. cccccscccces ccs 57, 
Newberry, N. C. 77 setting, New York, N. Y. ....... 163, 207 NOW SOG Me. We ceciscccsvinccece 225 repaving, Seatle, Wash “oes 
brick, Albuquerque, N. Mex. ....... 58 Nozzles, sprinkling, Wernersville, Pa.. 129 SAND, New York, N. Y..... ee 163 flag, Albany, N. Y. ........... 15, 49, 
concrete, Albuquerque, N. Mex. .... 58 Werneraville, Pa. .............c cee 2 gael, Sein, Mem. ... 
concrete, Albuquerque, N.° Mex. SS Packing, dry, New York, N. Y.--.168 22 _ tor gwut New Rae ve ncegreeeeeece es 129° — relaying, Albany, N. Y. ..-..... is’ 
sh for lining shafts, ‘New York, PADS, grouting, New York, N. Y. ..... 224 *Sanitary sewers, Clear Lake, lowa..... = join oo 
is Se ee eI a 224 grouting, setting, New York, N. Y.. 224 Screenings, limestone ‘Alb ; N.Y S15, OE ee Se see MF 26 
“a , oe prone ates sa ¥ paving, Albany, N. ¥. ....-.-- ib, 49, 7 «eect eee aes ed . Y..15, 49 concrete, Seattle, Wash. ............ 
904 *Paving, Seatle, Wash. ...........- 128, 225 *Sewers, Albuquerque % M + eae i he me apfee  Rggy es Wigs ar ae 
wentidids Rew us HS os . — oo TN es aa 96  *Sewers, Louisville, ky L Me Sectiees A. ola alee — WEts cicsscs 
se aan UHR, WN. Ye cocecsccsnccccceseers .181 = ‘ heen ot lg +. Seeaeensts , 
GATES, New York, N. ¥. 163, 207, 224, 225. pavING? asphalt, Seattle, Wash. ....... i238 oo _ EE. cas ean ecuscawe 181 stone, New York, N. Y. ...........-. 1 
Santtin fade Orr Saresenen ds ‘ai = brick, ‘Albany, , pep dBewensnah 15, 49, 68 Mmm a Auburn, N. Y.. 15 wash, Albany, N. Y. ..... _- 32, 138, < 
Rg My ~G Br tageesenvesss sane 9d Louisville, icy. La air aa es ta 129 = po plant, Wernersville, om Wales ne jimaae. oat 2 
a » 2 eattle, \ ippeheiahibdiebbiie = er ee IR i dy “J ‘ ea ‘ 
re valve, Seattle, WOME. Sacscccecs 128 cobblestone, yy N. mE F 7 ——— “extension, Newberry, N.C. .. 77 *Wasteway, Suanyeiée, wae 
ag me Bey Serwinaoosane 15 granite, Seattle, Wash. ...........+. . 225 t=. eee aero eee 181 woe yr nag ee SB ens 
sub, Seattle, Wash. .......ceeeeeees 128 in mortar, New York, N. Y. ........ 163 SEWER, brick, Albuquerque, N. Mex.... ee See, Sa ae 
Grating, Wernersville, Pa. .......+..- 129 — BET TEs oredis scares “e ee ee Le dae Sat Wells siakin ~ Nee ve = 
GRAVEL, New York, N. ¥. ...... relaying, Albany, N. Y. ........ i5, 49, 68 y Gentile, Waek. .....0.c0ccc. Me” Rg Mn Bt SRE 
RAVEL, ew York, N. --163, 207 ne ae he Oviform, Seattle, Wash. ........-...- 181 WROUGHT-IRON, New York, N. ¥..163, 
GROUT, New York, N. Y. .....-. Rae 207 bble, i 163, 198, 207, 224 Pein’ concrete, Seattle, Wash. .... a eS ee. ee ar 
mixing amd placing, New Yorks 8" sas ¥. AH rubble, in mortar, New York, N. ov one aay ge | oN ey ee Aree bo Y’s, Albany, N. Y. ....... 15, 49. 
ent, New Yor Y.163, 207 tone, 1 RL we chdee Gere sssedd + 4 Canyon City, Tex. .......--. eek 
stone, Albany, N. Y. ....6, 31, 32, 138, 214 im rock, Kingston, N. Y. ...... wees 148 Gag; H. © sccstucle on 


* refers to title of work. 
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